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Figure 3 {facing page). Color map of isostatic residual gravity using a
reduction density of 2,400 kg/m?® (see text for discussion). White areas
show where data coverage was too coarse for interpolation. The
boundary of the Nevada Test Site is shown in white, thick black lines are
domain boundaries discussed in the text and shown on figure 6. The
Oasis Valley discharge area is shown as the “v” pattern.

others, 1994). However, rock types can be divided into several
general groups of density ranges that are useful for looking at
bulk-density averages of the upper crust in the southwestern
Nevada volcanic field (table 1). In figure 3, the isostatic residual
gravity data is based on a reduction density of 2,400 kg/m3,
which provides a compromise between the areas of high density
surrounding the southwestern Nevada volcanic field versus areas
of low density within the southwestern Nevada volcanic field.

The gravity signatures of hydrogeologic units are neither
consistent nor unique. However, a few general statements can be
made: (1) pre-Tertiary aquifers and confining units have similar
densities and therefore cannot be distinguished by gravity signa-
ture; (2) tuff confining units, if they confine because of strong
zeolitization, are generally less dense than tuff aquifers (Carroll,
1989) because the aquifers generally consist of welded or partly
welded tuffs; and (3) valley-fill aquifers and tuff confining units
have the lowest densities and may not be distinguishable within
alluvial basins (Saltus and Jachens, 1995).

Aeromagnetic Data

Aeromagnetic data for this study were extracted from the
compilation prepared by McCafferty and Grauch (1997), who
merged 14 individual surveys onto a common observation alti-
tude of 122 m above ground. Most of the area for the present
study is covered by two detailed surveys, both flown at 122 m
above ground with east-west flight lines spaced 400 m apart
(Kane and others, 1981; Grauch and others, 1993, 1997). A
lower resolution survey covers the area from lat 36°45’N. to lat
37°N. and long 116°37.5'W. to long 116°45’W. It was originally
flown at 300 m above ground with north-south flight lines spaced
800 m apart (Langenheim and others, 1991).

Interpretation of aeromagnetic data for the southwestern
Nevada volcanic field must account for highly variable remanent
magnetization and topography composed of magnetic rocks
(Grauch and others, 1997). Remanent magnetization of volca-
nic rocks and ash-flow tuffs in particular can be quite variable,
ranging from low to high intensities, sometimes within the same
unit. Thus, the total magnetization (vector sum of induced and
remanent component) is important to consider rather than just
magnetic susceptibility or paleomagnetic direction (Bath, 1968;
Grauch, 1987a). Total magnetizations are the vector sums of
induced and remanent magnetization components, which can be
estimated from natural remanent magnetization and magnetic
susceptibility measurements and the intensity of the Earth’s
field. In this report we commonly refer to positive- or negative-
inclination total magnetization. Inclinations are measured down
from horizontal and are positive if greater than 25°, negative if
less than —25° and anomalous if in between. Total magnetization
intensities are classified as suggested by Bath and Jahren

(1984): nonmagnetic, <0.05 A/m; weak, between 0.05 and 0.5
A/m; moderate, between 0.5 and 1.5 A/m; and strong, >1.5 A/m.
Relative total magnetizations of selected volcanic units for the
study area are presented in table 2.

In general, the total magnetizations of units in the study area
are collinear with the Earth’s field direction within 25°, a crite-
rion suggested by Bath (1968) and discussed for this area by
Grauch and others (1997). Given this general collinearity, the
magnetic data were transformed by reduction-to-the-pole (fig. 4)
in order to place anomalies directly over their sources (see
Blakely, 1995).

Magnetic interpretation in areas of rugged topography can
use relations between anomaly shapes and topographic shapes to
determine whether the source of the anomaly composes the
topography or is at depth (Grauch, 1987b). Positive correlation
with topography indicates that rocks composing the topography
have positive-inclination total magnetization; inverse correlation
indicates negative-inclination total magnetization. Lack of corre-
lation with topography or with mapped extent of geologic units
suggests that the magnetic source underlies units exposed at the
surface. Thus, magnetic interpretation in the southwestern
Nevada volcanic field was accomplished by inspection of mag-
netic anomalies compared to topographic shapes, extent of
mapped units, and using input from rock-magnetic-property
measurements (Grauch and others, 1997).

The magnetic signatures of hydrogeologic units, like their
gravity signatures, are neither consistent nor unique. However,
several general statements can be made: (1) welded-tuff aquifers
commonly have strong total magnetization; (2) lava-flow aqui-
fers commonly have strong total magnetization but are limited
spatially; (3) tuff confining units are not expected to produce
magnetic anomalies because of alteration; and (4) valley-fill
aquifers, if they are composed primarily of alluvium, have
negligible magnetization relative to volcanic units.

Geophysical-Structural Domains

To a first order, the isostatic residual gravity map (fig. 3)
shows fundamental differences in bulk density of the crust that
are related to structural relief on the pre-Tertiary basement. The
high values show where dense, pre-Tertiary rocks are near the
surface; the low values show where these rocks are at great
depths, buried by 3 km or more of low-density volcanic rocks
(Saltus and Jachens, 1995). Minor variations in gravity values
can be due to minor relief on the top of pre-Tertiary rocks or den-
sity variations within pre-Tertiary rocks (table I).

Regional variations in the magnetic map (fig. 4) are harder
to see than in the gravity map because the magnetic data are sen-
sitive to shallow sources. In order to see regional variations, we
computed the magnetic potential of the data (fig. 5). The mag-
netic potential is an integration of the data (often called pseudo-
gravity—Baranov, 1957; Blakely, 1995). The operation is a low-
pass filter that maximizes the broad variations in the data and
minimizes the local ones. The map has been further filtered by
the terracing method of Cordell and McCafferty (1989) in order
to bring out discrete areas that have similar values, analogous to a
terraced hillside.

Geophysical-Structural Domains 7



| -g8UOIS-0JeIopOUI ‘9ATIISOd

UTBJUNOJA JOqUIL],
ULIO] 0) PauIOp APUSSINSal {JIn) MO[J
-yse poplom ‘snouriuniejowr peardsapip SHT1

0S 1> :MO[JINo
{006< ‘eJopreoenur

gng, sY{ue], BTUOTUIY BUL],

SyUe], BIUOWUI Y

w] dnoib uieyunopy Jaqui]

gRNerepow ‘santsod

goreIspo ‘aansod

X9[dw0d eISPTEd UTEIUNOTA]

00€ JaquuL], JO opIs Jsom uo paydnia
JIN) MOTJ-USe PIP[oM PUR SeAR] IN[OAYY Al

xordwoo

09 :1m BISP[ED UIBIUNOJA 1oquil], JO Jeow

youey
SI[-0p-Ind] JO ANTOAYY 11,

‘0€H-00¢ :Seae]  ur paydnuo Jyn) paje[al pue sear] HOAYY I+ 11 uonewoq ysepy Aneed qil,
eare S[[TH Soing 2y ur yuosaid eiydy
g3uons aapisod 0027< UISIBW-MO[) PUB ‘S[[IS ‘SOYIP 1OPao] UIeIuNoA
QJBUIPIOQNS PUB SMO[J BAR[ 21AYdRI], 01 UBAOUO(T JO 2AYDRBIT, UJL,
eI1yda) pojeroosse seAR]
SleIepow aAnesou SLT pue ‘s3nid ‘sowop ‘smopy AMoAYY $'6-S0T QMoAYI o[ruANo, 1oddn nyg,
31 uoAue) ajuuApio] jo So1uRI|OA
BISp[ED UIBJUNOIA YOI
y3uoxs dansod 0ze 03 [eurSrew pasodxa SOWOP pue SMO[J
BAR] 9)AYoRI) PUB AJIPUIWOD BISP[EI-2I] 6 JI[D uoqqry JO 2)IPUAWO)) J1],
gSleIopow Bm
‘aAleZoU moT[eys G9  MO[J-USE 9JIpUSWIOd “PIp[om peaidsapip €6 oy o8pry el nL urejunoJN Yoerq
BIIP[ED UIBJUNOJA]
yoerg deproso pue [y Apred syoox
$$3[001 dAISNIUL A1uaAs onukydiod
goleIapow “oAne3du 081 PUE ‘B1022Iq JJN) PUE JJN) PAIBIDOSSE 1J91D MO[[RA pue Sundg
*SMOT} BART NM[OATI 0 9)JAYORI], €6 Te[[id Jo sYo01 ouAyoeiy, siL,
BIIP[ED UTEJUNOIA
yoerg ur uorssaxdap asder[oo € uigum
yauons ‘asnisod 00s< awop snouaSoxa se paoe[durd seAe|
91Ayoen Yol [eIsA10 A1oA Jo aouanbag €6 J1D uappry jo AaAydeI], yiL,
Seom m
‘aanisod snofetwoue MO[]-Use papom ‘aurfeyerad A[3uons SI'6 Jny e proo 311, UreJuUnoA Yoe(g
11 dnoib uoAueg Aysiyp
cmnobw
‘sonjrejod poxI 2IOYMIS] WSIUBDOA BIOP[ed uiey[erad dnoin
g-3uoms uofue)) Aisiyy Sunayoriq Aqerodwo) s)feseq
‘aaTie3ou :23pry vqo)) IV 001 pue A[eneds sjfeseq peardsopip vL6°6 Io3unok pue uoAue) AISIy], q£ T,
(ngQ) esaN
#uons ‘aanrsod :ng 001 :ng L8°Tnd pIeoqyong pue (HL) UrRIUNON
SOYIP IOPI3J PUE ‘SMO[J BAE[ K)sHyJ, Je J[eseq QUDOIN
¢ +3uons “dAne3ou H| 00T< :H1 ‘SQUOD JAPUId ‘A)Isapuekyoes) onjeseq SO'¥ HL 3sa3uno£ pue auaoord dAJ,
qL s)eseq Ateiua) 1abunoy
(w) ssauyoup (B aBe (slqeaydde )
m:o_HmN_HmcmmE |eiol Zunuwixep Ziun jo uonduasaqg xolddy JHun aifojoeg elap|ed paje|ay

'suoileziaubeul |e10] aANR|S) pue SUOIRAIIISaP J1Y) pUR p|al) JIURI|OA BPRAS UISISOMUINOS 81 JO SIUN JIURD|OA P1ID|8S °Z ajqel

Geophysical Framework of the Southwestern Nevada Volcanic Field and Hydrogeologic Implications



o y3uONs-AeIopot
-aanisod

TeaM sjun I91o
o-Suoms ‘aantsod :Jyn3 Jomof

00¢

00¥

Hu
MO[J-Use AT[OAYI PIP[oMm ‘SNOUTWNTRISAI Al
eayda)
PSPP2q PRJEIDOSSE PUB SN} MO[J-yse
AJOAYI snouTwIN[eIoUI 0M) JO douanbag Il

Jead eyoroL, Jo JnL, L

anng Surdaglg jo gnJ, sb,

20IN0S umouu)

90JNOS UMOUYU[)

b] uiejunopy Zueny jo sajueajop

geam
‘aanisod moreys

gyeom ‘syun

0S1-0TT ‘mO[INo
‘GG ‘eIdpresenul

3y} MOYJ-ySE poplam sulfedelsd Let
BIap[ED
uoAue)) Y9210 9snoin) uryim papuod

HnL, uoAue) asnoIn 3q,

uoAue)) asnoIn

*aATIRSoU

A[[e2071 ‘ST :moJIno
100S< :eISp[EORIUL

1N} MO[J-Use PIp[M ‘SNOUTN]RISW
‘peaidsapim pue SHOUNWN[OA 9’11

BIOPTED SYUR], BIUOWIUTY Y1 JO

asdef[oo a109q vIOp[ED SO JouTey o)

JNL BSOA JotuTey JUuLy,

aantsod Apisowr pue aATIESoU 009°T pue paydnio Jyn) pale[al pue seAe| SET-LET UONEBULIO JB[] 2sIoyped(] pPqL
qL dnoib abuey payjag
§O8Pry wely, Jesu
Suons g'oreropowr ‘9anesau JJm MO[J-yse [OAYI Pap[am peardsapip el Pnp wery »L (ssed Joyadsoig
4PIBISpOUL-EoM S[ITH So1j[ng Ul paje1ndaiq
‘aanisod :esay AInyed 1w A[[e20] pue pai1di[e A[[euIayloIpAH
gsuons 0T1 :MmojIno *JJrg MO[J-yse NOAYT ‘papam
‘aantsod I BOON K JeaN {089 eIoprEORIIUT A[qerreA “snouruIin{eIsw peardsapip czel HnJ, Soxqng 9o, 0C eary
9] dnoibjel4 101819
"BIOp[ED
(¢ Baly 2y Ul pue Bare S[[IH 021D 3
gYeam oanisod sjm '007T< 01 ur SJU2A Wotj paydnia Jm pajear pue
g-9reIopouI *dAmsod seAe papuod A[resor ‘007 SEAE[ A[OAYI snouTwnjelaw jo ouanbag 6Tl UOTIBULIO S[[IH 091[eD) JB],
0Z B21Y JO SO1URD|OA
Hm mof}
goresapour dansod 0S¢ -yse paplom snourwnjelow peardsapip 87Tl 1ng, Suudg yedodo 1dy, 22IN0S UAMOUYU(}
S[ITH Sol[[ng Ul paraje
gduons 0171 A[reuoylospAy A[[e20T "JJn mofj
“aAneSau moffeys -Yse pap[em snouriIn[eldw peardsapip LTl JnJ, uokue)) earLy, ody, uokue)) uIre[)
‘urequa g
g3uons danedou 00€  JO AM[OAYI 2y} sapnou] "Jn) pap[emuou
Pale[a1 pue seAr[ AN[OAUL BIIP[BI-1SO] LTl sajoAyl uoLue)) ealy-1s04 ndy,
d] dnoib ysniquiegd
o 4 3UOTIS-21eIaPOUT 00% 01 pepuod

BSOIA] Jorurey]

vwaobw ‘aAne3oU 081< Jo yeow oy ut paydmnre yny papemuou s |
dleUIpIOqns paje[al pue seAe] AMOAYY SC 11 UINBQUIUUE ], JO SAOAYY Jew],
panunuoj)—wy] dnoib uieyunopy saquin)
{w) ssawyaiy Z(®IN) abe (81qeaydde y)
m:o:mN_B:mmE jerog Zunuwixeiy ZWun jo uonduasaq ‘xolddy jun a16ojoag elapjea pajejay

‘panuijuo)—suonezijoubew |210] dA1e|aJ pue suondiJosap Jiay} pue pjal JIUBI|OA BPRASN UIBISIMYINOS 8 JO SHUN JIUBI|OA PalId|as ‘z a|qeL

9

Geophysical-Structural Domains



*(6861) IopAug pue WNequasoy woidg
(8961) wed wory,
‘9661 ‘®Iep "qndun ‘uospny YN WoI,

(9661) 1010 pue Yo2[] £q parodar uonoaIIp JuAURWAI AILIE[0d PASIaAd) & G P2IRIOGOLIOD ST UOTIRZIRUSEW [2]0) UOTRUL[OUI-OATIRSAN .
*Kydeagodoy pue s1oeIu0d 21301023 01 peredwos dewr oreudew Jo uoOIdsur WOIJ PALIJUL UONEZNAUSEW (IO, "SIUSIAINSEIW WOIJ J[(R[IEAR JOU UOHRULIOJUT UOT)EZT)QUSRW [BI0], N

WYY G I< ‘FUOnS (WY G’ PUB G'() USIMIRQ ‘SjeIopou

WYY G0 PUB GO'() U22M]AQ “Neam WY GO0 > OTQUTBUIUOU (86T ) UIUe[ pue yjeg Aq p1sa33ns Se PIIJISSE[D oIe SONISUAU] () > INq _G7- < JT 9ATL3U SNO[BWOUR PUe * G7- > JT 2ANe3oU
1,0 <Ppue 67 > J1 2AnIsod SnOJRWOUR § G7 < J1 ANISOd PoIdPISUOD 28 PuE [BIUOZIIOY WIOL] UMOP PIINSEaW ol suonjeurdu] “AJuo AjoAtjeyjenb pajuoasaid are synsoy proyy s, yped ) Jo Ansuajur
oI PUE SIUAMWAINSEAUW A)[1qIdadsns STIPUSEW PUR UOHRZIIAUSEUI JUIURLUD] [EINJEU WO PAIRWNS) ‘$1uau0diwod UOTRZQUSEW JUSURTIAT PUE PIINPUL JO WNS J0IOIA 3Y) ST UOLEZIISUTLUI [RI0]

(9661 ) SIOUI0 puB YI31] PUB (S661) SIAYIO PUR IdAMmES WOL,

(+661) SISYIO pue uosSN3Io] PUe (66 1) SIOYIO pue IAMES MO[[0] s3urdnoId pue ssweu nun

4PIRIPOW-YEIM

‘aanedou Sit ) mO[J-yse AIoAYY Gl SyeIJ UIM ], JO JnJ, 107, 92IN0S UMou U
gPIRIopOU-YeaMm BEEN
*MO[[eysS 2ane3ou Szl MO[J-USE AI[OAYI ‘SNOUTWIN[EIW ‘PIPPM. €¢I JnL, AJ[eA Yo0IpdY 10], 92IN0S UMOWU[()
gPIBIOPOUI-YEIM MO[J-Use IOAYI SNOUTUINTEIIW
‘MOTTeYSs dA1IRToU 08 ‘papem Apxed 01 papomuoN SO'ST Je[] eoong jo gny £oJ, 92IN0S UMOUNU[)
0] aung buudg yeQ Jo sotuedjop
geIeIapOU
-yeam ‘mo[peys danisod 06 JJN) MO[J-USE PIP[IM duI[ey[eI] 61 png, Suudg qnJ, qnJ, J2IN0S UMOUU[)
awo( big jo solueajop
1Sv3 3H1 NO SJINVI10A 43010
pRIeIapowr “aAnIsod SISSEW JAISIIUL PUB SMO[J BAR] R US[OH] JUNOJA] JO 2B Wby,
1S3M 3JH1 NO SJINVIT0A 43010
(w) ssauxyiyy z(eW) abe (a1qeondde y)
guoneziauBew jero} Zunwixepy Ziun jo uonduasag xoiddy ,un aj6ojoag elap|ed paje|ay

‘panuiuo)—suoneziaubew |10} aAne|al pue suonduISap Ji8Yl pue pjal) JIUBI|OA BPBAS| UI2ISSMUINOS By} JO SHUN JIUBD|OA PalIa|es °g a]qelL

Geophysical Framework of the Southwestern Nevada Volcanic Field and Hydrogeologic Implications





















maps (7 compared to figs. 3 and 4), which we informally name
the Hot Springs fault; and (3) on the north by the abrupt, south-
ern edge of a regional magnetic high (southern boundary of the
stippled area labeled 11 compared to fig. 4). The eastern bound-
ary and the origin of the thick sequence of low-density rocks
beneath this area are unclear.

The linearity of the gravity gradient that delineates the Hog-
back fault (24 compared to fig. 3) suggests a tectonic origin rather
than a caldera origin. The lack of low gravity values to the west
of the Hogback fault and the uninterrupted extent of its associ-
ated gravity gradient do not support the presence of a major
caldera collapse west of the fault. Preliminary models for the
gravity gradient indicate a boundary dipping about 45°, which
may represent one or a series of normal faults, down to the east.
This configuration is similar to the stepped-fault model of the
Bare Mountain fault (8, table 4 and references given therein).
The northern extent of the Hogback fault, where it passes along
the west side of the area of Thirsty Mountain basalts (TH, fig. 7),
is parallel to faults mapped at the surface (Minor and others,
1996) and nearly coincides with an east-facing paleoscarp where
Ammonia Tanks Tuff was emplaced against volcanics of Quartz
Mountain (Noble and others, 1991; Sawyer and others, 1995).
Previous workers have interpreted this paleoscarp as evidence
for a caldera topographic wall, although they disagree on the age
of the caldera (Byers, Carr, Orkild, and others, 1976; Noble and
others, 1991). The paleoscarp may be surface evidence of the
inferred tectonic fault or of caldera collapse that was controlled
by the fault.

Evidence suggests that the Hot Springs fault (7, fig. 7) is a
near-vertical transverse fault or accommodation zone (Grauch
and others, 1997). Such evidence includes the steepness of the
gravity gradient on the eastern half of the fault, abrupt change in
magnetic character and linearity across the entire fault, change
in slope of the gravity gradient on either side of the Hogback
fault, and configuration of the Hot Springs fault in relation to the
Hogback and Bare Mountain faults (8 and 24, fig. 7). Geologic
evidence south of the fault indicates a paleoscarp there, with a
depositional basin to the north during and perhaps before the
time of deposition of the Rainier Mesa Tuff (C. Fridrich, unpub.
data, 1996).

Other Domains
Western Domain

The western domain (fig. 6) is characterized by relatively
moderate to high gravity values (fig. 3), indicating generally ele-
vated pre-Tertiary rocks; low to moderate bulk magnetization
(fig. 5); and local, high-amplitude magnetic anomalies (fig. 4).
Preliminary models of gravity data indicate that the pre-Tertiary
rocks are generally about 1 km below the surface. The gravity
highs in the northern part of the area and in the northern Bullfrog
Hills (2 and BH compared to fig. 3) indicate shallower depths—
less than 500 m below the surface. A depth estimate from mag-
netotelluric data (Furgerson, 1982) indicates a depth of about 1
km to resistive basement at the northeastern end of Springdale
Mountain, the range just northwest of Oasis Mountain (fig. 6).

The western domain underwent a complex middle Miocene
tectonic and volcanic history, followed by deposition of young
(post-10 Ma) volcanic rocks and alluvium that cover much of the
area. The southern boundary of the western domain (fig. 6) is
generally located along the Bullfrog Hills—Fluorspar Canyon
detachment fauit (Maldonado, 1990). The repeated faulting of
the upper plate of this fault is especially evident in the magnetic
data in the southern Bullfrog Hills by the striped pattern of
north-trending anomalies (the area between BA and 7 compared
to fig. 4), similar to the pattern in Crater Flat and Yucca Moun-
tain (the area between CF and 28 compared to fig. 4) (Bath and
Jahren, 1984). Although many minor faults can be interpreted
from the striped magnetic patterns, only one major fault has been
identified within the western domain (5, fig. 7). This fault marks
an abrupt change between north-south orientation (on the north-
west) and northeast orientation (on the southeast) of the grain of
tilted fault blocks (5 compared to fig. 4). On the extreme west
side of the domain is Sarcobatus Flat (SF, fig. 7), a basin that
developed post-10 Ma (Minor and others, 1991). The low gravity
values indicate that this is a deep basin (SF compared to fig. 3);
the strong, broad, low magnetic anomaly indicates a down-
dropped block of volcanic rock having negative-inclination mag-
netization (SF compared to fig. 4) (Grauch and others, 1997).

In the areas of outcrop, the magnetic expression of volcanic
units can be identified by inspection (CR, OM, SM compared to
fig. 4). Other areas show high-amplitude magnetic anomalies
indicative of volcanic units but are covered entirely by Quater-
nary alluvium (3 and 6 compared to fig. 4). Many exposed volca-
nic units in the northwestern part of the study area (1, fig. 7) do
not correspond in location to magnetic anomalies (1 compared to
fig. 4), suggesting that the magnetic sources are buried.

The prominent, elliptical gravity low in the north-central part
of the domain (4 compared to fig. 3) is in an area with very few rock
exposures and is associated with discontinuities or changes in
character in the magnetic map (4 compared to fig. 4). Analysis of
gravity and magnetic data in this area indicates a depression in the
high-density pre-Tertiary rocks (Grauch and others, 1997).
Evidence that supports a caldera origin for the depression is pri-
marily the presence of rhyolite domes within the gravity low. The
depression may be the caldera source of the tuff of Sleeping Butte
(Tgs, table 2), but uncertainties in geologic and rock-property data
prevent definitive conclusion (Grauch and others, 1997).

Southwestern Domain

The southwestern domain (fig. 6) includes Bare Mountain,
the Funeral Mountains, and the intervening Amargosa Valley
(BA, FU, AV, fig. 7). The high to very high gravity values charac-
teristic of the domain reflect near-surface and exposed Paleo-
zoic and Precambrian sedimentary and metamorphic rocks. At
Bare Mountain, the pre-Tertiary rocks are considered to be the
exhumed lower plate (i.e., footwall) of the Fluorspar Canyon—
Bullfrog Hills detachment fault (Maldonado, 1990; Hoisch and
others, 1997), which is generally located along the northern
boundary of the domain. Within the study area in the Funeral
Mountains, the exposed pre-Tertiary rocks represent thin,
upper-plate rocks above the Boundary Canyon detachment fault

Other Domains 17
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Between the inferred WNW.-trending structure and the
Timber Mountain resurgent intrusion is a gravity gradient that
generally trends east-west near the projected northwestern
topographic margin of the Rainier Mesa caldera (fig. 11). The
gradient reflects a subtle, but abrupt, change in subsurface den-
sity that may be related to differences in rocks across the topo-
graphic wall of the Rainier Mesa or Ammonia Tanks calderas, or
across the structural margin of the Rainier Mesa or older
caldera. From geologic inference, caldera margins should be
present in this area, but they are not exposed.

The NNE.-trending structures along the western margins of
the major caldera complexes (fig. 11) are probably related to
each other and to caldera formation, as discussed previously in
the section on the Timber Mountain domain. In particular, the
structure that is expressed in the gravity data is coincident with
caldera margins (14/SCC compared to fig. 7) and with the water-
level discontinuity in the northwestern part of the Nevada Test
Site (fig. 11), both of which are known from drill-hole data and
hydrologic pump tests. Such coincident features suggest that the
structure extends to the southwest, where it could also produce
water-level discontinuities.

The structures bounding Oasis Valley basin include the
inferred north-striking Hogback and east-striking Hot Springs
faults (fig. 11) that compose the western boundary of the Timber
Mountain domain. The gravity data indicate that the domain
boundary here represents the interface between a subsurface
composed primarily of pre-Tertiary sedimentary rocks on the
west and south and primarily low- to moderate-density Tertiary
rocks in Oasis Valley basin (fig. 11). The gravity information
alone cannot distinguish pre-Tertiary confining units from car-
bonate aquifers. However, quartzite exposed near Oasis Moun-
tain (Laczniak and others, 1996) and in the northern Bullfrog
Hills (Minor and others, 1997) adds evidence that the pre-
Tertiary sedimentary rocks west of the Hogback fault are likely
composed mainly of the quartzite confining unit rather than car-
bonate aquifers. Thus, the Hogback fault probably acts as a bar-
rier to ground water flowing westward from the Timber
Mountain domain. No additional evidence on the composition of
pre-Tertiary rocks in the shallow subsurface between the Hot
Springs fault and Bare Mountain is available. If the pre-Tertiary
rocks in this area are composed primarily of confining units, the
Hot Springs fault could also represent a barrier. A barrier at the
Hot Springs fault could explain the presence of springs along the
east side of Oasis Mountain in Oasis Valley discharge area (figs.
6. 11). Ground water flowing southward in Oasis Valley basin
might be diverted to the west by the Hot Springs fault and forced
up the moderately dipping Hogback fault.

The configuration of the geophysical features that have
potential hydrogeologic importance (fig. 11) supports the
hypothesis of O’Hagan and Laczniak (1996) and the results of
more recent hydrologic modeling (U.S. Department of Energy,
1997) that regional ground-water flow from the area of under-
ground testing at Pahute Mesa follows a path southwestward to
Oasis Valley discharge area. In particular, there is no geophysi-
cal nor geologic evidence for a significant change in subsurface
physical properties within a corridor (shading on fig. 11) extend-
ing from the northwestern corner of the Rainier Mesa caldera to
Oasis Valley basin.
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